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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02184

NEPLY TO
ATTENTION OF:

L JAN 10 1960

Hooorable Edward J. King

Goversor of the Commonwesalth of
Massachusetts

State Nouse

Boston, Massachusetts 02133

Desr Governmor Kiag:

Inclosed is s copy of the Merino Poad Dams Phase 1 laspection Report,
vhich was prepared under the National Prograa for laspection of
Noo-Federal Dams. This report is presented for your use and 1is based
upon & visual inspection, a review of the past performsunce and a drief
hydrological study of the dam. A brief assesement is iacluded at the
begioniag of the report. I have approved the report and support the
findings end recommendatiocns described in Section 7 and ask that you
keep me informed of the sctions taken to Lisplesent thes. This follow-up
action 4s a vitally isportant part of this prograa.

A copy of this report has been forwarded to the Departasat of Baviroan-
mental Quality Enginsering, the cooperating agency for the Commoowealth
of Massachusetts. Ip addition, a copy of the report has also besn
furnished the ovner, Mr. Robert Javery, Plaat Raginser, Stevens
Associates, Box 220, Webster, Massachusetts 01570.

Coples of this report will be msde available to the public, upon
requast, by this office under the Fresdom of Informstion Act. In the
case of this report the relsase date will be thirty daye froa the date
of this letter.

1 wish to take this opportuamity to thank you and the Departasnt of

Iaviroomsestsl Quality Enginmsering for your cooperstion in carrying out
this prograa.

Sincerely,
Iacl 5. ‘scuzipgs
As stated Colonel, Corps of Ragineers

Division Bagiloesr
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

ldentification: MA 00110

Name of Dam: MERINO POND DAM

Town: DUDLEY

County and State: WORCESTER COUNTY, MA
Stream: TRIBUTARY OF FRENCH RIVER
Date of Inspection: 13 AUGUST 1979

BRIEF ASSESSMENT

Merino Pond Dam 1s approximately 285 feet long and has & maximum height
of approximately 19.5 feet. It consists of an earth embankment with
stone walls at the upstream and downstream faces and & loamed and seeded
crest. A swale to the north of the left abutment currently serves as an

emergency overflow.

The facility is considered in poor condition. This classification is
based on observed seepage in the area of the spilliway and the left
embankment, and apparent lateral movement of the left downstream masonry
wall.

Based on the size classification, small, and hazard potential classifica-
tion, high, in accordance with Corps of Engineers Guidelines, the select-
ed spiliway test flood was the 1/2 Probable Maximum Flood. Wydrologic
analysis indicates that the spillway c&c"\y with the water surface at
the top of the dam is approximately 1, cfs, vhile the emergency over-
flow has a capacity under the same conditions of approximately 250 cfs.
The tota) discharge capability with the water surface at the top of the
dam i3 about 65 percent of the routed test flood outflow of 2,000 cfs.
The ﬁluud test flood stage is about 0.8 feet above the nominal top of
the .

Investigations are recommended to determine the stability of the embank-
sent, the effect of seepage, the method of dewvatering the reservoir when
necessary and the need and means of increasing the discharge capabilities
at the facility. Recommended remedial measures include the cutting of
vegetation, the reshaping of the dam crest, the repair of walls and
spillway apron and the performing of maintenance work on the bridge over
the spilivay. The Owner should develop a formal maintenance rem,
operational procedure, and emergency procedures plan and shouid institute
a program of annual technical inspections. The remedial measures and
recommendations should be performed within one year of receipt of this
report by the Owner.

CAMP DRESSER & McKEE INC.

rgor A o]

Roger H. Wood
Yice President
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This Phase 1 Inspecticn Report oa Merino Pond Dem ’ o
has beesn reviewed by the undersigned Review Board msmbers. Im our
opinion, the veported findings, conclusions, and recommsndstions sre
consisteant vith the delines for Safe tion of
» and with good eagineering judgsment practice, and is haredy
tted for approval.

Degign Bracch
Eagineering Division

9,,@%5%7/

JOSEPH A. MCELROY, CHAIRMAN
Chief, WED Materials Testing Lab.
Poundations & Materisls Branch
Engineering Division

APPROVAL RECOMMENDED :

| y

Chief, Engineering Divieion
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PREFACE

This report 1s prepared under guidance contained in the Recommended Gufde-
lines for Safety Inspection of Dams, for Phase | lnvestirtlo»s. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Oetailed investigation, and analyses
involving topographic nppin?. subsurface investigations, testing, and de-
tailed computationa) evaluvations are beyond the scope of a Phase I Investi-
gatic‘m; however, the investigation is intended to identify any need for such
studies. :

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. [n cases where
the reservoir was Yowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the norsal load on
the structure and may obscure certain conditions which afght otherwise be de-

tectable if inspected under the normal operating environment of the structure.

It is fmportant to note that the condition of a dem depends on numerous and
constantly changing internal and external conditions, and {s evolutionary

in nature. 1t would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase 1 Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated “probable maximm flood” for the region
{greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spilliway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly {nadequate condition. The test flood provides a measure of
relative spiliway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream dsmage potential.

- —— -
- —— -
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MATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT

MERINO POND DAM
TR I

SECTION 1: PROJECT INFORMATION

1.1 Genera)

b.

Authority - Public Law 92-367, 8 August 1972, authorized the
retary of the Army, through the Corps of Engineers, to
initiate a national program of dam inspection throughout the

United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region.

Camp Oresser & NcKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser § McKee Inc. under a letter of 27 March 1979,
from Colonel John P. Chandler, Corps of Engineers. Contract No.
DACW 33-79-C-0053 has been assigned by the Corps of Engineers
for this work. Haley and Aldrich, Inc. has been retained by
Crpmons::r 8 Mckee Inc. for the soils and geological portions
[ work.

Purpose - The primary purpose of the investigation is to:

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-federal interests.

{2) Encourage and assist the States to initiate quickly
effective dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

[ 1)




1.2 Description of Project

b.

Location - Merino Pond Dam 1s located at the southeast end of

Ferino Pond, separating it from Low Pond in the Yown of Oudley,
Massachusetts, as shown on the report's Location Map. Discharge
from the dam flows to the French River, a distance of approxim-
ately 2,000 feet downstream. The coordinates for the dam are

:1 mu §3.6 minutes longitude and 42 degrees- 03.0 minytes
a .

Description of Dam and e%mums «~ Merino Pond Dam consists
of a re oar 8 paved spillway across the

crest. An abandoned outlet pipe extends through the embankment

to a wfll building along the right embankment of the dam. A sketch

plan of the dam and appurtenances is included in Appendix C-1.

The dam has an overall Tength of about 285 ft. and & maxieum
height of about 19.5 ft. The portion of the embankment located
to the left of the spillway is formed by near vertical stone
retaining walls upstream and downstreaa. The crest elevation
at the upstream face 1s about 3 ft. higher than at the
downstrean face.

The dam embankment to the right of the spiliway and adjacent to
the mill widens, becomes nearly level and grades into natural
ground in the right abutment area. The foundation wall of the
afll building retains the right end of the sbutment on the
downstream side.

The 30 ft. wide spililway, Tocated near the center of the

dam, consists of a concrete sladb invert and stone masonry
training walls, which taper from 5.3 feet high at the wstresm
end, to & 3.3 ft. height at the downstress end. Six metal
supports are present on the crest of the spillway about 5.5
ft. in from the upstream face of the dam. The supports provide
for 7 bays of flashboards having a maximm height of 3.5 ft.

A 4 ft. wide walkway spans the sgﬂlm sbove the flashboards.
Approximately 20 ft. beyond the left sbutment of the dam s a
depressed area about 20 ft. wide with an invert elevation 2.8
ft. lower than the top of the dmm. This ressed area would
&Ct as an emergency overfiow during major flooding events.

The outiet works for the dem have been abandoned and there {s
presently no means of dewatering the pond. A 3 ft. by 8.5 ft.
rectangular concrete wet well s located on the dam crest about
60 ft. to the right of the spilliway. The intake to the well
consists of a box conduit of unknown dimensfons having an fntake
favert approximately 9.5 ft. below the top of dam and a wooden
trash rack on the upstream face. Water {s withdrawn from the
wel) via a 10-in. C.1. pipe by a pump located within the mfill.

Size Classification - The maximum hefght of the dam is approxi-
mately 1.5 Teet and the estimated tota) storage capacity at the

-




f.
9.
[ |
h.
e
[ J L J L J

m

®
top of the dam s 762 acre-feet. According to guidelines
established by the Corps of Engineers, the dam s classified
in the smal) category based on both storage capacity and height.
Hazard Classification - The results of the Merino Pond Dam °

TallTure analys(s Indicate that Low Pond dam will be overtopped

and affect several homes by high velocity sheet flow. The

Stevens Linen ail) would be affected as well as several other

houses and commercial structures in that densely developed area

before the dam failure outflow discharges to the French River.

The potential loss of 1ife would be more than a few persons. °
Consequently, the dam is classified in the “high® hazard cate-

gory.

Ownership -~ The dam is owned by Stevens Linen Associates. The
owngr 1S represented by Mr. Robert Javery, Plant Engineer,
;‘unns ?ssocutn. Box 220, Webster, MA 01570 (Phone: 617/ °

Operator - Mr. Robert Javery is assigned responsibility for
operation of the dem.

Pusgu of the Oam - Nerino Pond Dam provides for water storage °
and provides process water for the dowm.cream aflls., In

addition, 1t s used for recreation by adjacent residents. At

one time, Merino Pond was used to generate power at the dmm

s;u. However, the associated electrical equipment s now

abandoned.

Dcu% and Construction History - The date of the actual con-

struction o s nown. There are no plans, specifica-

tions or computations availadie from the Owner, County, or

State offices concerning the design or construction of the dam.

ODue to the type of construction utilized, it {s estimated that

the dam was constructed prior to 1900. A review of prior State PY
and County inspection reports dating back to January 1925

together with correspondence records and a Proposed Plan of

Repairs dated June 23, 1932, indicate that repair work has been

performed on the dam. In a letter dated 12 December 1931 the

County recommended that & reinforced concrete core wall, one

foot higher than the existing stone wall, be poured agafnst the °
upstream wall; that the walkway spanning the spillway be raised

18 inches; that self-releasing flashboards be employed: and that

the embankment De raised to the new height of core wall. A plan

titled "Proposed Repairs to Dam" dated June 1932 proposes that

the upstream stone wall be taken down and relayed in Cement

mortar to an elevation 1 foot higher than the existing stone °
wall. The plan also calls for widening the spiilway by 10 feet

and to extend the bridge and flashboards across the proposed

30 ft. wide spillway. A letter from the County dated 7 Feb.

1933 indicates that repairs were made. An October 1938 County

inspection report indicates that spiliway repairs were made in

1937 and an October 1963 inspection report states that "the °



flood gate is inoperadble. This gate was leaking so the owners
piled up gravel in front of the gate.” No records were found
peruinm to the installation of a wet well within the crest
of the .

1. Normal Operating Procedure - There is no established procedure
Tor the opon!%on of the dam. The condition of the dam and
spillway indicate l1ittle maintenance is performed on a routine
basis. The normal level of the flashboards is based on the
needs of both the Owner and adjacent home owners. Flashboards '
are reportedly removed in anticipation of high run-off. ® o

1.3 Pertinent Data - There are no known elevations previously
estabTTshed at the dam site. Consequently, the water surface
elevation of 485 shown on the USGS Quadrangle, Webster, MA-CONN., ,
1969, was adopted as spillway crest elevation. Al) other elevations
given in this report pertaining to the dam site were estimated from °® P
the assumed spillway crest elevation.

a. Drainage Area - The drainage area tributary to the dam s
approx'uﬁly 4.4 square miles of flat terrain at about 1
percent slope. Approximately 9 percent of the watershed is .
! ponded water with additional small marshy areas. There s ® Y
considerable storage potential upstream of Merino Pond.
Pierpont Meadow Pond, located at the northern edge of the water-
shed, at one time drained naturally to both the Merino Pond
and the Buffumville Reservoir watersheds. Now, an earthen dam
has been constructed along the southern edge of Pierpont Meadow
. Pond, causing it to drain strictly to Buffumville Reservoir. e o
There {s scattered development throughout the Merino Pond ’
drainage area with dense development along the western and
southern banks of Merir.o Pond.

b. Discm?g at Dam Site - There are no records of discharges at )
Y site. ® ®

‘l) mt‘et mrks:.'l...0.0.l...0....‘..........0......mne

(2) Maximum known f100d at damSitecceecccccscsseses.Unknown

(3) Ungg‘t)ed spillway capacity at top of dam: PY PY
1, cfs @ 490.3 elev. (The swale to the north of the )
dam has an estimated additional capacity of 250 cfs)

(4) Ungated spiliway capacity at test flood elevation:
1,300 cfs @ 491.1 elev.

(5) Gated spiliway capacity at normal pool elevation: N/A - ¢
(6) Gated spillway capacity at test flood elevation: N/A
s K J ®
1-4
o L L ® o L L o L L L o ® ° L ® L
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C.

d.

f.

(7) Total spillway capacity at test flood elevation:
1,300 cfs @ 491.1 elev.

(8) Total Project discharge at test flood elevation:
2,000 cfs @ 491.1 elev.

tElevation (ft. above NGVD)

(1) Streambed at centerline of dam....c..ccoceseeees.470.8

(2) Test f100d taiIwater..cecccsseccrscccsccccncsessd75.0

(3) Upstream portal invert diversion tunnel...........N/A

(4) NOrmMAl POO)iccccccccccccnocnvrersrssnsscsassnsesd85.0

(5) Full f100d control POOYeecccecccccccerorrecnccssss N/A

(6) Splllway Crestecceccccccccsessocosessccecrcases 485.0

(7) Design surcharge (Original Design)....ccceeeq.Unknown

(8) Top Of daM.cecccvecacccccrconsancenes 490.3 (Nominal)
(9) Test 1000 SUrChArg@.ceccscscccccescseessscsces d9l,.1

Reservoir

(1) Length of test f100d POO)eeecerscceasersesses0.6 miles
(2) Length of NOrMal POOl.cecccecccercrnssocesess0.6 miles
(3) Length of flood control POOTecccccecencerenneansss N/A
Storage (acre-feet)

(1) NOovrmal POOl.ccceccccecscoscncscnccssscossssssssssss30D
(2) F100d control PoOl.ececeececnccssassassscsssssnssessN/A
(3) Spillway Crest PoOlececececscccensonsascccscs oreee30S
(4) Topof dam..ccvceoncessss. VressesscssssssnsseslO2
(5) Test £100d POOYecccecenesoorsrsssescnssscnanssesessB50

Reservoir Surface (acres)

(l) “om‘] wo]..........- lllllll tcn'..tlton‘.-ll76
(2) F100d=control Pool.cececssccccccsccocsccocsossscessN/A
(3) Sp“"" crest..‘...l....IQ...0.00.00.Q.O......Q....’G




(4) Test £100d POOYecccccccccsccccsscsssocscascssssiosalOl
(5) Top Of daMecccccrccrrcccsscnscssccecs v 1rsessessesdB

i g. Dam Embankment * o
(1) TypRecececosescsscsscacecaesso.Retained earth embankment '

(z) Len’m...Q....‘...............Q..O........”pmx. ms ft

ey

o'
[

- (3) m‘ght..‘...............................'”prox. 19.5 ft

(4) Top width and Elevation...ececeacee... sssssApprox. 25 ft
at elev. 490.3

- (S) Side S10PES.cceceeccccrcessass.Vertical stone retaining )
walls U/S and D/S ® ®

‘6) un'ng.....l...IOQQC.0.0.....O.“.............l mkmm

(7) x.”"'o“s mn........'O.‘Q..........l....O..‘ mkmm

-
]

(8, cutoff.............0........‘l.......l......l.. mkmm ,. .
(9) Grout mru'“.......l......‘....'.“iﬂtoolpm.b‘y mne
h. Diversion and Regulating Tunnel .cceeveeccccccscccece...NONE

L i. Spillway s e
(1) Typeeoeeeesssseess 30 ft, wide by 5 ft. high rectangular
channel with provisions for 3.5 ft. of
flashboards
e (2) LeNgth Of Weileeuevorsersenseneneraosneanensrneaessd0 ft ° o
(3) Crest elevation.ccccecceecocsvaoroscossescsccscncess 885
(4) GateS.ceceertecnsensnssasscoccsoscnsesnosssnssnsaes NONE
(5) U/S Channel.ecceescersccresscescoscnscesacess.Merino Pond ° °
(6) D/S Channel.ccceecsecsensassscsccssccsnsssenses.lOW PoOnd

J. Regulating Outlets - There are no regulating outlets at this

\} dlﬂ.
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2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design Records - No design records were located for the original
dam at Ferino Pond. Design data in the form of a plan for
modifications to the dam crest and spiliway dated June 1932 was
Yocated and is included in Appendix B.

Construction Records - No records of the original construction or
cations were located.

Operation Records - No operation records other than inspection
reports on acility were located.

gEvaluation

a. Availability - Documents described above are included in
Kppendix B.

b. Validity - There are no known design, construction or operating
records. The drawings of modifications to the dam crest and
spiliway were in good agreement with conditions observed during
the site examination.

c. Adeguacy - The absence of known records of the original desi?n
and construction requires that the evaluation of the dam during
this investigation be based primarily on the visual examinatior
described in the following section and the modification drawing.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The Phase 1 visual examination of Merino Pond Dam
was conducted on 13 August 1979.

In general, the facility was observed to be in poor condition.
This classification is primarily based on observed seepage in
the area of the spiliway and apparent lateral movement of the
left downstream masonry wall. The reservoir level at the time
of the site examination was 2.0 feet above the spillway crest.

Visual inspection checklists for the site visit are included in
Appendix A and selected photographs are given in Appendix C.

b. Dam - Merino Pond Dam, shown in Photos 1 and 2, is in generally
poor condition. The dam 1s basically an earth fill dam retained
by stone masonry walls with a spiliway located approximately
at the center of the dam crest. Apparent lateral movement and
some seepage were noted at the downstream retaining wall, and
local depressions were observed at the dam crest. The following
specific items were noted:

(1) Apparent lateral movement and possible settlement was
observed at the left downstream retaining wall which may
have been the cause of some dislodged stones also noted
at this location. (See Photo 7)

(2) Seepage was observed at the downstream face at two
locations:

(a) There was active seepage with rust staining at the toe
of the downstream retaining wall to the right of the
spiliway. (See Photo 8)

(b) Seepage was noted just below the spillway apron at
the downstream retaining wall as shown in Photo 5.
Directly beneath this seepage exfit, as shown in Photo
6, an accumulation of 1ight brown coarse sand and
small gravel was noted at the bottom of the spiliway
which suggests that some embankment fi11 has washed
through the retaining wall. Active movement of sof}
particles was not evident.

(3) There was brush growing from the downstream retaining wall
and the spiliway training walls. A heavy growth of brush
and trees was observed at the base of the downstream re-
taining wall.

(4) The crest was covered with grass and weeds as shown in
Photo 3. Depressions in the crest were noted behind and
all along the left spiliway training wall and behind the




upstream retaining wall, to the right of the spiliway. No
ﬂ evidence of movement was noticed at these locations.

(S) There was an accumulation of debris observed at the bottom
of the abandoned outlet located at the downstream retatn-
ing wall to the right of the spillway cascade.

(6) Two cracks were observed in the spillway concrete apron.
- One crack intersects a 12 in. by 3 in. hole {{ndicated in
Photo 4) in the slab. The spillway training walls have
mortar missing from the joints at the upstream ends of the
walls adjacent to the flashboards.

- c. Appurtenant Structures

(1) Outlet Works - The outlet works appeared to consist of an
upstream Inlet which opened to a metal conduit which, in
turn, discharged into a channel beneath the linen mill
building located at the dam right abutment. The outlet
,’ ’ works was observed to be abandoned and {noperative. There
was no evidence of any other means of dewatering the pond.

(2) Footbrid?% - A footbridge spans the spillway at the up-
stream side of the dam crest, as shown in Photo 4, and is
seated on the spillway training walls. The bridge con-

L sisted of two 12 in. deep steel channels which support a ® °

wood plank deck and metal pipe handrails. The downstream
handrail was noted to be slightly loose. Minor rusting of
the channels and the handrails and minor spalling of the
left training wall bridge seat were observed.

(3) Wet Well - The wet well located to the right of the spill-
way on the dam crest, and the well inlet, which draws
directly from the pond, were observed to be in generally
good condition. The wooden trash rack at the well {inlet,
shown in Photo 10, has started to deteriorate.

d. Reservoir Area - While there is extensive development along the
western and southern banks of the reservoir, the eastern bank
of the pond has practically no development. Larner Pond {s
located about 400 feet upstream of Merino Pond. Side slopes
to the pond are generally flat. No significant potential for
lTandsiides into the pond which would create waves that might
overtop the dam were observed during the site examination. WNo
conditions were noted which could result in a sudden increase
in sediment load into the pond.




e. Downstream Channel - Merino Pond discharges through a rectangu- :
Tar spiTTway to Low Pond whose pool 1s 14 feet lower than the i
spiliway crest of Merino Pond Dam . Low Pond discharges to a _
natural channel which runs through a masonry stone arch culvert ) )
and through the Steven's Linen Mi1) complex located about 700
feet downstream of Merino Pond Dam. The stone arch culvert up-
stream of the mi11 complex is small (about 35 square feet) and
controls discharge through the mill complex so long as the water
surface upstream of the culvert is at or below roadway elevation .
(about 19'+ above the invert of the culvert). ° e

The channel through the mill complex {s winding and of variable
geometry. It runs through the mill compliex for about 200 feet
before entering a 200 foot long concrete arch culvert, which
discharges to the French River.

Evaluation - In view of the apparently satisfactory performance of

the dam at present, the observed evidence of seepage and movement

of the downstream stone masonry retaining wall are not considered

cause for fmmediate concern. However, changes in the pattern or

amount of seepage, or further movement of the wall could indicate

the development of problems with the retained earth embankment. ) )
Furthermore, the absence of a means by which the pond can be

dewatered is a condition that should be attended to.
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4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures - In general, there is no formally established routine
Tor the operation of the dam.

Maintenance of the Dam - The dam and spillway receive minimal
malntenance. There s no established formal procedure for the
saintenance of the dam.

Maintenance of Operating Facilities - Water is withdrawn from the
Tond e needed B The amstreas sT11 by the process water pump
through a 10-inch C.I. pipe. Maintenance of the outlet is performed
on the basis of need.

Description of Any Warning System in Effect - There is no
esﬁ'ﬂgsm urnQng mfg or emergency preparedness plan in
effect for this structure.

Evaluation - Maintenance of the facility is being performed on the
basTs of need. There is currently no formal operational procedures
in effect for Merino Pond Dam. Forwmal operational procedures,
maintenance programs, warning system and emergency preparedness
plans should be established.




SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

b.

C.

d.

General - Merino Pond Dam s approximately 285 feet long with

the splilway located near the center of the dam. A depressed

area at the left abutment of the dam acts as an emergency over-
flow. The pond has a surface ares of 76 acres and a storage
capacity of 305 acre-feet at spillway crest elevation (485
Nationa) Geodetic Vertical Datum). Merino Pond Dam s basically
a high surcharge low spillage project during minor flcod{
events. The 4.4 square mile area draining to Merino Pond is
flat (about 1 percent slope) and sbout 9 percent ponded water
which tends to attentuate major flooding events.

ocsiﬁ Data - There is no hydraulic/hydrologic design data
ava e for this dmm.

Experience Data - No records of past floods are available for
Eﬁis dam. A 1963 County Inspection Report mentions that the

pond reportedly rose to within 6-in. of the top of dam during
the 1955 flood.

Visual Observations - A visual inspection of the dem and reser-
voir area was made on 13 August 1979. At that time, there were
3 feet of flashboards in the spill with provisions for a
saximm of 3.5 feet. There was no flow through the spillway,
The water surface elevation was about 1 foot below the top of
flashboards (W.S. El. 487.0 NGVD). A 4-foot wide walkway
spans the spillway crest.

Test Fl1o0d Analysis - Based on the Corps of Engineers

nes, recommended test flood ra for the size, small,
and hazard potential, high, is 12 PWF (Probasble Maximum Flood).
The 12 PMF was adopted as the test flood for this ect, as
the dam is towards the lower portion of the size classification
range. The magnitude of the test flood was determined using
the Corps of Engineers Guidelines for Phase I Dam Safety
Investigations. Based on the flat tributary drainage area of
which 9 percent is ponded water, a 12 PMF inflow of 600 cfs per
square mile was selected for the 4.4 square mile drainage area.
The resulting peak test flood inflow for the project {s
spproximately 2,650 cfs.

Surcharge storage routing of the test flood inflow under the
condition of no flashboards resulted in & routed test flood out-
flow of 2,000 cfs at a stage of 491.1 feet. The spillway capa-
city at top of dam 1s 1,050 cfs while the swale to the north of
the dam has a capacity of spproximately 250 cfs under the same
conditions. The total discharge capabilities at the top of the
dam 1s, therefore, 65 percent of the routed test flood outflow.
;h; ;ou:ed test flood outflow would overtop the dam by about
* “ *

A




f. Dam Failure Analysis - Based on Corps of Engineers Guidelines
Tor Estimating ﬁ Failure Hydrographs, and assuming that a
failure would occur along 40 percent of the mid-hetight length
(150 ft) of the dam with water surface at the top of dam (elev. ° °
490.3), the peak failure outflow would be roxima tely 8,700
cfs. As a result of a dam faflure, a densely populated section
of the Town of Oudliey, located in the vicinity of the Stevens
Linen Mi)) Complex, would be affected. Most of the dem failure
impact area would experience low depth - high velocity sheet
flow, although some areas in the vicinity of the natural channel ® ®
would be impacted by high depth flooding. Several homes, in-
dustrial and commercial buildings, and roads, including State
Routes 12 and 197 as well as the Stevens Linen Mill Complex
would be affected. In addition, the dam at Low Pond would be
overtopped by greater than 2 feet, causing possible damage to
the dam. Accordingly, Merino Pond Dam is classified as having a ® °
"high" hazard potential.




SECTION 6: STRUCTURAL STABILITY

n 6.1 Evaluation of Structural Stability . "

8. Visua)l Observations - The left downstream stone retaining well shows
evidence of dispTacement. Evidence of seepage was noted at the
face and toe of the downstress retaining wllis. These con-
ditions are considered indicative of the need for repairs,
although urgent remedial action is not necessary. It is -
- expected that the safety factor with t to the stability ® 4
| c‘): :ho downstresm retaining wall may be less than conventional
mits.

b. Design and Construction Data - The drawing cbtained from the
- Co'ﬁg of Worcester, Massachusetts shows the basic plan and -
elevation view of the dam. However, there is no information ¢ o
concerning the latera) dimensions of the stone retaining wmils
and no data on the engineering properties of the fill materfal
in the dam, nor how it was placed. In sbsence of this data
and in view of the apparent displacement of the downstresm
' wall, a theoretical analysis of the structural stability of -
the dam is not possible. Furthermore, it cannot be assumed > o
that the safety factor for static stability resulting from such
an analysis is greater than the ainimum acceptable value of
safety recommended by the Guidelines.

l c. oEnm_\g Records - No operating reco~ds other than inspection
reporis by te and County were located.

d. Post-Construction Changes - Modification to the crest of the
-, ws ace, and the spillway are recommended in
svailable documents dated 1931. The visual examination of the
facility indicated that, in general, the proposed modifications :

L to the crest and spiliway were accomplished. Further documenta- » o

tion indicates that the upstream stone wall wes a)so modified
in 1933, although not in the manner suggested in the 1931
recommendations.

e. Seismic Stability - Merino Pond Dam is located along the boundry
- of a Seismic Zone No. 1 and 2. It cannot be assumed that the » ®

dam would be stable under seismic loading dus to the condition
of the downstream face even though it is a low risk area. Since
pertinent data needed for a theoretical analysis of sefsmic sta-
Mlﬂ.y is not available, the seismic stabtlity of the dam s

. unknown.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

7.2

C.

d.

Condition - Based on the results of the visual examination, the
dam embankment is considered to be in poor condition. Although
some repairs are needed, no conditions which would warrant
urgent remedial action were noted.

M of Informstion - The evaluation of the dam embankment
s primarily on the visual examination,
consideration of available records and past performance and
application of ineering judgment. Generally, the information
avatlable or cbtained was adequate for the purposes of the Phase
1 assessment. However, it {s recammended that additional
information relative to embankment stability be obtained as
outlined in Section 7.2.

') - The recommendations for additional {investigatfons and
al measures, outlined in Sections 7.2 and 7.3

n::actinly. should be undertaken and completed by the Owner

within one year after receipt of this report by the Owner.

Need for Additional Investigations - Additional investigations
shouTd be pertormed by the &r as outlined in Section 7.2.

Recommendations

It is recommended that the Owner arrange for the following investi-
gations to be undertaken by a registered professional engineer:

1.

2.

3.

Evaluate the long-term stadbility of the embankment, including
consideration of seepage conditions at the spillway and the
right embankment, engineering properties of embankment materi-
als, the seismic stability of the embankment and the need for
repair or modification of the downstream stone retaining wall.
Consideration should be given to the potential for and the ef-
fects of changes in seepage conditions and further lateral dis-
placement of the downstream retaining wall.

A detailed hydrologic-hydraulic investigation to determine the
need and means of increasing the discharge capacity at the

dam. The innstigation should also consider the need and means
of providing erosfon protection at the emergency overflow swale
1f the use of this swale {s to be continued.

An investigation to determine the required repairs, modifica-
tions or new construction necessary to provide a method of
lowering the reservoir water surface in times of emergency.

The Owner should implement corrective measures as required, based
on the sbove engineering evaluations.
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7.3 Remedial Measures

a. Operation and Maintenance Procedures - The following remedial
uogli should be undertaken Dy the Owner:

1.

2.

3.

4.

5.
6.
7.

8.

9.

Reshape the crest to fil] depressions and provide a uniforwm
crest elevation. The crest should be mowed regularly to
permit visual examination.

Cut and remove brush and weeds from the spillway discharge
channel. Also remove brush, trees, weeds, and debris from
and within 20 ft. of the downstream retaining wall,

The spiliway flashboards should be removed and not be rein-
stalled pending the results of the investigation stated in
7.2.2.

Repair cracks and patch the hole in the spillway apron
concrete.

Reset displaced stones in the downstream retaining wall.
Repair joints in the spillway retaining walls.

Perform maintenance on the footbridge spanning the spiliway
in the form of repainting the exterior of the structure,
tightening the downstream handrail, and repainting the left
bridge seat.

Develop a formal maintenance program and operational
procedure. The maintenance program should provide for the
visual monitoring of seepage conditions and lateral
displacement of the downstream retaining wall until an
engineering evaluation such as the one recommended in 7.2-1
can be completed and acted upon.

Develop a formal emergency procedures plan and warning
system in cooperation with local officfals and fnstitute a
program of annual technical inspections.

7.4 Alternatives - There are no practical alternatives recommended.
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APPENDIX A
INSPECTION TEAM ORGAWIZATION AND CHECK LIST

‘ P.s‘ No.
VISUAL INSPECTION PARTY ORGANIZATION A-1

VISUAL INSPECTION CHECK LIST

Embankment A-2

- Spillvay A=3
Spillway (con't) A-4
Outlet Works A-5
Special Structure: Well located at Dam Crest A=-6
Special Structure: Footbridge . A=-7
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VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam

DATE: 13 August 1979

TIME: 9:00 AM

WEATHER: Overcast - Temperature 55 - 60 0 Northeasterly winds; say
' 15 mph

[WATER SURFACE ELEVATION UPSTREAM: 2.0' X apove spillway EJ,
STREAM FLOW: _zero

INSPECTION PARTY:

1._Joseph E. Downing - CDM - Hydrology/Hydraulic

2. Francis E. Luttazi - CDM~ Operations/Structural

3. John Critchfield - Haley & Aldrich

4, Douglas Gifford - Haley & Aldrich

5.

{PROJECT FEATURE INSPECTED BY REMARKS

1.

2.

3.

4,

[PRESENT DURING INSPECTION:
1.

2.
3'
APPENDIX A-1
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: DATE: 13 August 1979
" EMBANKMENT : BY: JWC & DGG
CHECK LIST CONDITION
1. Upstream Slope 1.
- a. Vegetation a, None (masonry retaining wall)
b. Sloughing or Erosion b, None observed.
- c. Rock Slope Protection - c. Not applicable.
Riprap Failures d. None observed.
d. Animal Burrows
2,
2. Crest a. Grass & weeds.
a. Vegetation b, Depressions noted behind U/S wall
- b. Sloughing or Erosion on right side and behind left
¢. Surface cracks spillway training wall,
d. Movement or Settlement c. None observed.
d. None apparent,
3. Downstream Slope
a. Vegetation 3.
b. Sloughing or Erosion a, Some brush growing from masonry
c. Surface cracks retaining wall.
d. Animal Burrows b, None observed.
e. Movement or Cracking near c. None observed.
toe d. None observed.
f. Unusual Embankment or e. See 4a,
'- Downstream Seepage f. Wall wet and dripping at several
g. Piping or Boils locations. Concentrated seepage
h. Foundation Drainage Feature exiting at base of wall, right of
i. Toe Drains spillway (est. 15-25gpm). Seepag
water is clear. Iron staining
4. General noted,
a. Lateral Movement g. Accumulation of coarse sand along
L b. Vertical Alignment base of wall, below spillway.
¢. Horizontal Alignment Could be material washed thru,
d. Condition at Abutments and stones, but no active soil move-
at Structures ment observed. No boils noted.
e. Indications of Movement of h, None known.
Structural Items i. None known.
f. Trespassing
g. Instrumentation Systems 4,

a, Apparent bulging of D/S retaining
wall on left side. Some stones
dislodged,

b. Good.

c. Looks OK, except D/S bulging of
wall,

d, U/S wall at rt. abutment is 1.5 ft}
higher than at spillway.

e, Wall bulge as noted above,

f. Restricted by high wire fence.

8. None known,

APPENDIX A-2
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|0AM: Merino Pond Dam

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DATE: 13 August 1979

SPILLWAY: BY: F.E.L,
—T__——_.__“;———‘_—‘—'_‘—'—_A |
CHECK LIST CONDITION
1. Approach Channel Note: Spillway fronts on pond.
a. General Condition
b. Obstructions 1.
¢. Log Boom etc. a., Good.
b. None observed.
2. Weir c. None observed.
a. Flashboards
b. Weir Elev. Control (Gate) |2.
c. Vegetation a, Wood flzshboards are in good con-
d. Seepage or Efflorescence dition. Steel flashboard supports|
e, Rust or Stains are in good condition,
f. Cracks b. None observed.
g. Condition of Joints c. None observed.
h. Spalls, Voids Or Erosion d. Minor seepage observed through
i. Visible Reinforcement flashboard joints at all flash-
J. General.Struct. Condition board sections. :
e. None observed.
3. Discharge Channel f. None observed.
a. Apron g. N/A. Flashboarding founded
b. Stilling Basin directly on spillway apron,
c. Channel Floor h. N/A
d. Vegetation i. N/A
e. Seepage j. Good.
f. Obstructions
g. General Struct. Condition |3.
a, N/A, Apron is not substantially
4, Walls differentiated from channel floor.
a. Wall Location b. None observed.
21 Vegetation c. Two cracks were observed in spill~
2) Seepage or Efflorescence way apron., One crack is located
3; Rust or Stains at the upstream end of spillway,
4) Cracks just downstream of the flash-
5) Condition of Joints boards, and extends the width of
6) Spalls, Voids or Erosion the spillway parallel to the down~
(7) visible Reinforcement stream face. The second crack
(8) General Struct. Condition extends the length of the spill~
way perpendicular to the down-
stream face and is located to the
right of spillway center line.

d. Minor shrub growth observed to
left of channel downstream at baseL
of training wall.

e. Seepage noted beneath channel
floor.

f. See 3.

g. Fair,

APPENDIX A-3
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

IDAM:  Merino Pond Dam DATE: 13 Auguat 1979
SPILLWAY: (Continued) BY: F.E.L.
CHECK LIST CONDITION

1. Approach Channel

4,

a. General Condition a. Left Spillway Training Wall
b. Obstructions 1. Vine and brush growth observed.
¢. Log Boom etc. 2. Minor seepage observed immediate}
ly adjacent to flashboards,
2. Weir 3. None observed,
a. Flashboards 4, None observed.
b. Weir Elev. Control (Gate) 5. Fair, Mortar missing from joint}
c. Vegetation at upstream,
d. Seepage or Efflorescence 6. None noted.
e. Rust or Stains 7. N/A. Stone masonry construction.
f. Cracks 8. Good.
g. Condition of Joints b. Right Spillway Training Wall
h. Spalls, Voids Or Erosion 1. Minor brush growth,
i. Visible Reinforcement 2, Minor seepage observed immediate}
j. General.Struct, Condition ly adjacent to flashboards.
3. None observed.
3. Discharge Channel 4, None observed.
a. Apron 5. Fair, Mortar missing from joints
b. Stilling Basin at upstream,
c. Channel! Floor 6. None observed.
d. Vegetation 7. N/A. Stone masonry construction,
e. Seepage 8. Good,
f. Obstructions
g. General Struct. Condition
4, Walls
a. Wall Location
(1) Vegetation
(2) Seepage or Efflorescence
(3) Rust or Stains
(4) Cracks
(5) Condition of Joints
(6) Spalls, Voids or Erosion
(7) visible Reinforcement
(8) General Struct. Condition
APPENDIX A-4
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam DATE
OUTLET WORKS: Abandoned. BY: F.E.L,
CHECK LIST |CONDITION
1. 1Inlet Note: Outlet works consist of conduit
a. Obstructions which draws from an inlet at the]
b. Channel upstream dam face, and empties
c. Structure into a discharge channel locat-
d. Screens ed beneath the mill works., The
e. Stop Logs works are abandoned and inoper-
f. Gates able., There is no gate mechan-
ism at the inlet gate,
2. Control Facility
a, Structure L. -
b. Screens a, None observed,
c. Stop Logs b. N/A. Inlet draws directly from
d. Gates pond.
e. Conduit c. Mortared stone gate structure in}
f. Seepage or Leaks good general structural condi-
tion.
3. Outlet d. Rust and corrosion evident.
" a. Structure Several bars severed.
b. Erosion or Cavitation g Yone observed.
c. Obstructions « Submerged,
d. Seepage or Leaks 2
4. Mechanical and Electrical a. N/A. Abandoned.
a. Crane Hoist 3
b. Hydraulic System .
C. Szrvice Powzr a, Conduit extends from inlet to
d. Emergency Power wood bulkhead at head of dis-
e. Lighting charge channel, There is a
f. Lightning Protection 12" @ blank flanged conduit
extending from wooden bulk-
5. Other head,

b. Not observable.

c. Outlet discharge channel beneath
millworks substantially obstruc-
ted by abandoned machinery, wood}
debris, and rubble.

d. Seepage through joints of bulk-
head planking. Seepage beneath
upstream side of left outlet
discharge training wall.

4, N/A. Abandoned,
APPENDIX A-5
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM

DAM: Merino Pond Dam

INSPECTION PROGRAM
DATE: 13 August 1979

SPECIAL STRUCTURE: Well located at

Dam Crest BY: F.E,L.

CHECK LIST

CONDITION

Well

Well Inlet

There is a concrete walled well locat-
ed at the center of the dam crest to
the right of the spillway., Well plan
dimensions are approximately 3 ft. by
8% ft., The well is enclosed by a wood
bulkhead. General structural condition
of the well is good.

The well inlet fronts directly on the
pond and is submerged., A wood bar
screen is located at the well inlet and
is in fair condition., Evidence of wood
deterioration was observed and one brokeh
slat noted. Further investigation pro-
hibited by inlet submergence.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Merino Pond Dam DATE: 13 August 1979
SPECIAL STRUCTURE: Footbridge 8Y: F.E.L.
CHECK LIST CONDITION
Footbridge Note: There is a structural steel foot-

bridge spanning the spillway at
the upstream end directly over
the flashboarding. 7Two, 12 in,
deep steel chammels support a
wood pland deck and metal hand-
rails. The bridge consists of
one span and is seated approx.

9 in. into spillway training
walls, Steel channels and metal
handrails exhibit minor rusting.
Downstream handrail is of thread-
ed pipe connection type and
slightly loose. Bridge seat

at left has spalled. With the
exception of the loose down—
stream handrail, the footbridge
is in good general structural
condition.
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APPENDIX B

LIST OF AVAILABLE DOCUMENTS AND
PRIOR INSPECTION REPORTS

DOCUMENTS

List of Available Documents

PRIOR INSPECTION REPORTS

Date

January 7, 1925
1925
March 24, 1930
December 12, 1931
January 4, 1931
January 27, 1932
February 27, 1932
February 7, 1933
January 13, 1937
October 19, 1938
December 30, 1941
November 10, 1942
February 18, 1944
December 11, 1945
December 1, 1947
December 2, 1950
November 29, 1951
September 13, 1955
September 25, 1963
March 5, 1969
March 21, 1969
September 9, 1969
January 18, 1972

DRAWINGS

No.

By

Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worxcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester
Worcester

County (Index)
County

County (Letter)
County

County (Letter)
County (Computations)
County

County (Notes)
County (Letter)
County

County

County

County

County

County

County

County

County

County

County

County

County

County

Mags, Div., of Waterway

Title

Proposed Repairs to Dam
at Stevens Linen Co.
Dudley, MA

July 5, 1932

(s

Page No.
B-1

Page No,

B-2
B-3
B-4

B-6

B-7

3-8

B~9

B-10
B-11
B-12
B~13
B-14
B-15
B-16
B-17
B-18
B~19
B-20
B-21
B-22
B-23
B-24
B-25

Page No.
B~26
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NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION OF PHOTOGRAPHS

MERINO POND DAM DUDLEY, MASSACHUSETTS
i _T__.‘ S;ale: Not To Scale
1 Date: Sept. 1979
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3.

4,

CREST OF DAM FROM LEFT ABUTMENT.

VIEW OF SPILLWAY SHOWING BRIDGE, FLASHBOARDS AND SUPPORTS.
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5. DOWNSTREAM FACE AND TOE OF SPILLWAY. NOTE FLOW EXITING FROM WALL.

6.
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7.

P = ‘J. ' A'
33 DY, v 5 o
8. SEEPAGE NEAR TOE OF DOWNSTREAM FACE OF DAM TO THE RIGHT OF THE
SPILLWAY,
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9. VIEW OF DOWNSTREAM CHANNEL (LOW POND) FROM CREST OF DAM.

10,

WOODEN TRASH RACK ON UPSTREAM FACE OF DAM FOR INTAKE
WATER WET WELL.

TO PROCESS
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APPENDIX D

MAPS AND HYDRAULIC/HYDROLOGIC COMPUTATIONS

DRAINAGE AREA MAP
DAM FAILURE IMPACT AREA MAP

COMPUTATIONS

Elevations; Surface Areas; Storage Volumes;
Test Flood Determination

Stage—~Discharge Relationships

Stage-Discharge and Storage-Elevation Curves

Surcharge Storage Routing

Dam Failure Analysis

Page No,
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D-2

D-3
D-4
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DAM  MERINO POND DAM

IDENTIFICATION NO._ MA 00110

DRAINAGE AREA MAP
USG5 QUADRANGLE

WEBSTER, MASS, - CONN,

APPROX. SCALE: 1" = 315Q'
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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